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(54) Navigation system 

(57) The invention relates to a navigation system, in 
which display screen handling PG 2032 prepares hier- 
archically a plurality of operation screens to receive the 
setting from the operator, and changes the operation 
screen displayed on display (208) according to the con- 
tent of the operation to operation button group (207) by 
the operator, the operation screen under the display, 
and said layered structure. Further, communication con- 
trol PG 2032 controls cellular phone (30) through cellu- 
lar phone IF 204 when it is necessary to receive the in- 
formation from the information service center (10) in or- 
der to process according to the setting given by the op- 
erator through each of a series of operation screens dis- 
played on display (208), and establishes the communi- 
cation line between information service center (10) and 
this system'. And, after information is received, the com- 
munication line is cut off. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a navigation 
system which has communication function with the in- 
formation service device such as a communication type 
navigation device. 

[0002] A communication type navigation device is 
proposed, in which various information on route infor- 
mation and map information, etc. acquired by accessing 
the information service device by using the radio com- 
munication device such as cellular phones can be pro- 
vided to a user. 

[0003] When the public line is used to communicate 
with the information service device, connection fees are 
generated in such a communication type navigation de- 
vice. Here, connection fees increase as the time that the 
communication line has been established between the 
information service device and this system becomes 
long when public line adopts the hourly charge system. 
[0004] Further, because the acceptable size of the 
main body of the device is limited from the relation of 
the installation place, etc., the size of the display panel 
of the navigation device is also limited in general. For 
instance, when the display part is integrated with the 
main body of the device, and the size of the entire nav- 
igation device is assumed the same 1DIN (Deutsches 
Institut fuer Normung) as a general car stereo, the dis- 
play screen becomes a small, wide screen of about 4.2 
inches. Therefore, the mechanism to improve the usa- 
bility in the setting or the operation is required in order 
to accept the setting necessary to display the route guid- 
ance and the map, etc. from the operator through the 
operation screen displayed on this small, wide screen. 

SUMMARY OF THE INVENTION 

[0005] The present invention is achieved in consider- 
ation of the above-mentioned circumstances. 

An object of the present invention is to provide a 
car navigation system having the communication func- 
tion with the information service device such as the com- 
munication type navigation devices, which can shorten 
the establishment time of the communication line be- 
tween the information service device and the car navi- 
gation. 

Another object is to improve the usability in the 
setting or the operation required. 

[0006] To solve the above-mentioned problems, a car 
navigation system according to the present invention 
can include a communication part which communicates 
through a communication line. Further, such a car nav- 
igation system can comprise a display part, a plurality 
of screen switch buttons, and/or a processing part which 
accepts setting from an operator and performs the 
processing. Further, said processing part can include a 
screen change processing means and/or a communica- 



tion control processing means. 

[0007] Said screen change processing means allows 
the operation screen displayed in said display part to 
change according to the content of the operation on said 
5 plural screen switch buttons by the operator, the opera- 
tion screen under the display, and the layered structure 
of said plural operation screens, the operation screens 
to receive the setting from the operator being provided 
hierarchically. 

10 [0008] Further, a communication control processing 
means establishes communication line between said in- 
formation service device and this system by controlling 
said communication part when it is necessary to receive 
the information from said information service device in 
15 order to process according to the setting given by the 
operator through each of a series of operation screens 
displayed in said display part, and cuts off said commu- 
nication line after said information is received. 
[0009] By adopting the above configuration according 
20 to the present invention, the communication line is es- 
tablished between the information service device and 
this system to perform the processing (for instance, the 
display of the map in the vicinity of the point set by the 
user and the route guidance to the destination set by the 
25 user) according to the setting given by the operator, only 
when it is necessary to receive the information (for in- 
stance, the map information used for map display and 
the route information used to guide the route) from the 
information service device. Further when the reception 
30 of the information ends, the communication line is cut 
off. Therefore, the communication line can be prevented 
from coming to remain being established with the com- 
munication not actually done. As a result, the establish- 
ment time of the communication tine between the infor- 
35 mation service device and this system can be short- 
ened. 

[0010] According to the present invention, a plurality 
of operation screens is prepared hierarchically to re- 
ceive the setting content from the operator Thereby, the 
40 operation screen displayed in said display part is 
changed according to the content of the operation on 
said plural screen switch buttons by the operator, the 
operation screen under the display, and the layered 
structure of said plural operation screens. Because 
45 each operation screen can be simply composed by 
adopting such configuration, the usability in the setting 
or the operation can be improved even when the display 
screen of said display part is made as a small, wide 
screen of about 4.2 inches for instance. 

50 

BRIEF DESCRIPTION OF DRAWINGS 
[0011] 

55 Fig. 1 is a schematic diagram of the communication 
system according to an embodiment of the present 
invention. 

Fig. 2 is a block diagram of navigation device' 20 
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shown in Fig. 1 . 

Fig. 3 shows examples of operation button group 
207 and display 208 arranged in front of navigation 
device 20 shown in Fig. 2. 

Fig. 4 is an illustration showing the relation between 
item information 2075 displayed on display panel 
2081 of navigation device 20 shown in Fig. 2 and 
screen switch button 2071 (F1- F5). 
Fig. 5 is an illustration showing the screen change 
of operation screen displayed on display panel 
2081 of Fig. 4. 

Fig. 6 is an illustration showing the screen change 
of operation screen displayed on display panel 
2081 of Fig. 4. 

Fig. 7 is an illustration showing the screen change 
of operation screen displayed on display panel 
2081 of Fig. 4. 

Fig. 8 is an illustration showing the screen change 
of operation screen displayed on display panel 
2081 of Fig. 4. 

Fig. 9 is an illustration showing the screen change 
of operation screen displayed on display panel 
2081 of Fig. 4. 

Fig. 10 is a function block diagram of information 
service center 10 shown in Fig. 1 . 
Fig. 11 is a view showing an example of the hard- 
ware configuration of information service center 1 0 
shown in Fig. 10. 

Fig. 12 is a flow chart explaining the operation of 
information service center 1 0 shown in Fig. 1 0. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0012] The present invention will be explained here- 
inafter. 

[0013] Fig. 1 is an outline view of the communication 
system to which the present invention is applied. 
[0014] The shown communication system comprises 
navigation device 20 installed and used in a vehicle, and 
information service center 10 to provide various data 
such as map data, route date, and traffic data, etc. to 
the navigation device 20 as shown in the figure. 
[0015] Here : navigation device 20 is composed so as 
to connect with cellular phone 30. The navigation device 
20 communicates with information service center 10 
through this cellular phone 30 : wireless base station 60, 
and public line network 50. 

Further, the navigation device 20 is composed so 
that various sensors installed in the vehicle such as GPS 
receiver40, and speed sensors and the giro sensors not 
shown in the figure can be connected. 
[0016] Navigation device 20 in the above communi- 
cation system has a plurality of operation screens pro- 
vided hierarchically, for receiving the setting (for in- 
stance, the destination setting of the route guidance and 
the point setting of the map display) from the operator. 
Further, a plurality of screen switch buttons has been 



also installed therein. 

The operation screen displayed in said display 5 
part is changed according to the content of the operation 
on said plural screen switch buttons by the operator, the 
5 operation screen under the display, and the layered 
structure of said plural operation screens. 
[0017] When the setting necessary to execute the 
function provided by navigation device 20 (for instance, 
route guidance and/or map display) is given from the 
10 operator through such an operation screen, the naviga- 
tion device 20 executes its function according to this set- 
ting. The navigation device 20 controls cellular phone 
30 only when it is necessary to receive the information : 
(for instance, route information used for the route guid- 
es ance and/or map information used for the map display) 
from the information service center 1 0, establishes the 
communication line between information service center 
10 and this system, and receives the information. And, 
when the reception of information ends, the communi- 
20 cation line is cut off at once. 

[0018] On the other hand, information service center 
10 performs the necessary processing (for instance, 
route search processing or information retrieval 
processing) according to the information request from 
25 the navigation device 20, obtains the information, and 
sends it to navigation device 20. 

[0019] Next, navigation device 20 and information 
service center 1 0 which compose the above-mentioned 
communication system will be explained. 
30 [0020] First of all, navigation device 20 will be ex- 
plained. 

[0021] Fig. 2 is a block diagram of navigation device 
20. 

[0022] Navigation device 20 comprises CPU 201, 
35 RAM 202 which functions as a work area of CPU 201 , 
flash ROM 203 where various programs to achieve the 
functions given by navigation device 20 are stored, cel- 
lular phone IF (interface) 204 to connect with cellular 
phone 30, memory card IF 205 to connect with memory 
40 card (a hard disk of the card type is included) 21 0 used 
to preserve various data such as map data 21 01 , mem- 
ber data 2102, etc., sensor IF 206 to connect with vari- 
ous sensors such as GPS receiver 40, a speed sensor, 
and a giro sensor, operation button group 207, display 
45 208, and bus 209 to connect these each part 201-208 
mutually. 

[0023] Here, cellular phone IF 204 has communica- 
tion method judgment part 301 for determining whether 
the communication method of cellular phone 30 is a cir- 
so cuit switching method or a packet communication meth- 
od. 

[0024] Map data 21 01 registered on memory card 210 
is map data for a large area (zoom-out) map and map 
data for a detailed (zoom-in) map. In the map data for 
55 the large area map, data on the whole country is regis- 
tered beforehand. 

On the other hand, because the map data for a detailed 
map is map data received from the information service ' 
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center 10, data on the whole country is not necessarily 
completed. : 

[0025] OSPG (operation system program) 2031, 
communication control PG 2032, display screen han- 
dling PG 2033, vehicle position calculation PG 2034, 
and member registration PG 2035 are stored in flash 
ROM 203. Further, navigation PG2036 is stored as ap- 
plication PG to achieve each of the functions that the 
user can provide navigation device 20. 
[0026] OSPG 2031 is program which is loaded into 
RAM 202 first when a power supply of navigation device 
20 is turned on, and executed by CPU 201 OSPG 2031 
controls totally each of parts 201-208 shown in Fig. 2. 
[0027] Communication controls PG 2032 is a program 
that establishes the communication line between infor- 
mation service center 10 and this system by controlling 
cellular phone IF 204 according to the instruction from 
OSPG 2031, and cuts off the established communica- 
tion line. 

[0028] Display screen handling PG2033 is a program 
that accepts various setting from the operator by dis- 
playing the operation screens on display 208. Here, a 
plurality of operation screens which have the layered 
structure arc prepared, and various setting is accepted 
through these operation screens. 
[0029] Vehicle position calculation PG 2034 is a pro- 
gram that calculates the position (present place) of the 
vehicle equipped with navigation device 20 based on the 
measurement data obtained from GPS receiver 40 con- 
nected with sensor IF 206, the speed sensor, and the 
giro sensor, etc. 

[0030] Member registration PG 2035 is a program that 
saves member data 2102 which is a qualification nec- 
essary to receive information from the information serv- 
ice center 10. 

[0031] Navigation PG 2036 is a program that per- 
forms various processing which relates to navigations 
such as the route guidance, the map display, and the 
traffic information display, etc. 

[0032] PG 2032-2036 other than OSPG 2031 are 
called by OSPG 2031 , loaded into RAM 202, and exe- 
cuted by CPU 201. 

[0033] In navigation device 20 according to this illus- 
tration of the present invention, display 208 has been 
integrated with the main body of navigation device 20. 
The size of the main body of navigation device 20 is 
same 1 DIN 

as a general car stereo. 

[0034] One example of operation button group 207 ar- 
ranged in front of navigation device 20 and display 208 
is shown in Fig. 3. Here, display panel 2081 on display 
208 has a wide screen of about 4.2 inches as can be 
installed in front of the main body of the device of 1 DIN 
size. 

[0035] Buttons F1 - F4 arranged downward in front of 
the main body are used as screen switch buttons 2071 
When screen switch button 2071 is handled, OSPG 
2031 notifies display screen handling PG 2032 of the 



handling operation. Display screen handling PG 2032 
switches the operation screen displayed on display pan- 
el 2081 , based on the operated screen switch button 
2071 , and the operation screen currently displayed on 
5 display panel 2081 and the hierarchical structure of the 
operation screen. 

[0036] One example of the operation screen is shown 
in Fig. 4. Display screen handling PG 2032 displays ex- 
planation information 2075 corresponding to respective 
10 screen switch buttons 2071 under the operation screen 
under the operation screen as shown in the figure. Ex- 
planation information 2075 is information on the expla- 
nation of the set item which can be accepted through 
the operation screen switched and displayed on display 
15 panel 2081 by operating corresponding screen switch 
button 2071 . The operator can easily understand which 
screen switch button 2071 has to be operated so as to 
allow the screen to change to the operation screen re- 
quired to set desired information by referring to this ex- 
20 planation information 2075. When the state that all the 
screen switch buttons 2071 are not operated continues 
longerthan the predetermined time, screen handling PG 
2032 does not display explanation information 2075 un- 
til any one of the screen switch buttons 2071 is operated 
25 by the operator afterwards. 

[0037] Further, returning to Fig. 3, return button 2072 
arranged in the lower right part in front of the main body 
is a button for switching the operation screen displayed 
on display panel 2081 to the previous operation screen. 
30 When return button 2072 is operated, the OSPG 2031 
notifies the operation of the return button to display 
screen handling PG 2032. At this time, display screen 
handling PG 2032 switches the current operation screen 
to the operation screen displayed on display panel 2081 
35 just before the current one. 

[0038] Cross button 2073 and decision button 2074 
arranged in the upper right part in front of the main body 
are buttons to move the cursor displayed on display pan- 
el 2081 , and to select the item. OSPG 2031 moves the 
40 cursor on display panel 2081 20 according to the oper- 
ation to cross button 2073. When decision button 2074 
is operated, OSPG 2031 notifies the cursor position of 
that time to PG 2035-2037 under operation when infor- 
mation is displayed in display part 208. PG 2035-2037 
45 under operation processes according to the item to 
which the notified cursor position indicates. 
[0039] Next, the operation of the above navigation de- 
vice 20 will be explained. 

[0040] As mentioned above, CPU 201 loads OSPG 
50 2031 into RAM 202 and executes it when the power sup- 
ply of navigation device 20 is turned on. OSPG 2031 
loads other various PG 2032-2036 into RAM 202 and 
executes them. 

[0041] In the following, the process achieved by exe- 
55 cuting communication control PG 2032 will be referred 
as a communication control module, the process 
achieved by executing display screen handling PG 2033 
as a display screen handling module, the process 
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achieved by executing vehicle position calculation PG 

2034 as a vehicle position calculation module, the proc- 
ess achieved by executing member registration PG 

2035 as a member registration module, and the process 
achieved by executing navigation PG 2036 as a naviga- 
tion module. 

[0042] Figs. 5 to 8 are views explaining the screen 
change of' the operation screen displayed on display 
panel 2081. 

[0043] First of all, the operation when the communi- 
cation method which uses cellular phone 30 is a circuit 
switching method will be explained by using Fig. 5. The 
communication method which adopts cellular phone 30 
as mentioned above is judged by communication meth- 
od judgment part 301 of cellular phone IF 204. 

(A-1) screen 0 

[0044] Display screen handling module displays 
screen 0 which is the initial operation screen on display 
panel 2081 . The screen 0 includes "DEVICE SETTING" 
(button F1 ) for shifting to the operation screen to adjust 
voice and picture quality, etc., "INFO." (button F2) for 
shifting to the operation screen to retrieve information 
at information service center 1 0, "NAVI." (button F3) for 
shifting to the operation screen for route guidance, 
"NAVI. SETTING" (button F4) for shifting to the opera- 
tion screen to do various setting of registration of mem- 
ber information etc., and "TEL." (button F5) for shifting 
to the operation screen to set by cellular phone 30, as 
explanation information 2075 on buttons F1- F5 which 
are screen switch buttons 2071 

(A-2) screen 2 

[0045] When button F3 is operated with screen 0 dis- 
played on display panel 2081, the display screen han- 
dling module detects this operation. And, the module 
shifts the screen displayed on display panel 2081 from 
screen 0 to screen 2 which is the operation screen to do 
setting necessary to guide the route. At this time, the 
display screen handling module confirms whether mem- 
ory card 210 is installed on memory IF 205, and whether 
installed memory card 210 can be used for navigation 
device 20. The display screen shifts to screen 1 to dis- 
play the error message without shifting to screen 2 when 
there is a problem, and the display screen returns to 
screen 0 after screen 1 is displayed on display panel 
2081 for the predetermined time. 

[0046] The screen 2 includes "NAVI. SETTING" (but- 
ton F1), "INFO." (button F2), "YOU ARE HERE" (button 
F3) to shift to the operation screen for displaying the 
map near the present placer, "MAP OPERATION" (but- 
ton F4) to shift to the operation screen for changing the 
setting (zoom-in and zoom-out, etc.) of the map dis- 
played on display panel 2081, and "DEST. SETTING" 
(button F5) to shift to the operation screen for setting 
the destination (goal) of the route guidance as well as 



8 

the map, as explanation information 2075 on buttons 
F1-F5. 

[0047] In the screen 2, the map displayed with expla- 
nation information 2075 is a map that the navigation 

5 module displays on display panel 2081 by using map 
data 101 , for instance, stored in memory card 210. You 
can use the defaulted map (map in the vicinity of the 
fixed registration point and/or the map near the present 
place) as the map, or the map displayed on display pan- 

10 el 2081 at the end before that (Which map is displayed . 
at the end may be cached in memory card 210). 
[0048] Further, "NAVI. SETTING" and "INFO." which 
are explanation information associated with button F1 
and F2 in screen 2 are similar to "NAVI. SETTING" and 

*5 "INFO." which are explanation information associated 
with button F4 and F2 in screen 0. Therefore, the display 
screen handling module shifts the content of the display 
of display panel 2081 from screen 2 to screen 4 when 
button F1 is operated on screen 2, and shifts that of dis- 

20 play panel 2081 from screen 2 to screen 3 when button 
F2 is operated. 

(A-3) screen 2-1 

25 [0049] When button F5 is operated with screen 2 dis- 
played on display panel 2081, the display screen han- 
dling module detects this operation. Then, the display 
screen handling module shifts the screen displayed on 
display panel 2081 to screen 2-1 which is the operation 

30 screen to accept the destination setting. Screen 2-1 in- 
cludes:"POI" (button F1 ) to shift to the operation screen 
for setting destination from facilities name etc.; "PREVI- 
OUS DESTINATION" (button F2) to shift to the opera- 
tion screen for setting destination from the career of the 

35 destination set in the past; "MEMORY" (button F3) to 
shift to the operation screen for setting destination from 
registered place; "HOME" (button F4) to shift to the.op- 
eration screen for setting own house in the destination; 
and 'TEL. NUM ." (button F5) to shift to operation screen 

40 for setting destination from the telephone number as ex- 
planation information 2075 on button F1- F5. 
[0050] The operation when button F1 is operated with 
the screen 2-1 displayed will be explained with refer- 
ence to Fig. 6. Further, the operation when buttons 

45 F2-F5 are operated will be explained with reference to 
Fig. 7. 

(A-4) screen 2-2 

so [0051] When button F4 is operated with screen 2 dis- 
played on display panel 2081 , the display screen han- 
dling module detects this operation. Then, the display 
screen handling module shifts the screen displayed on 
display panel 2081 to screen 2-2 which is the operation 

55 screen to accept the setting of the map operation. 
Screen 2-2 includes "NORTH" (button F.1), "PRESENT 
PLACE(YOU ARE HERE)" (button F2), "DETAILS 
(ZOOM-IN)" (button F3), and "LARGE AREA 
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(ZOOM-OUT)" (button F4), along with the map as ex- 
planation information 2075 on button F1- F4. 
[0052] Here, "PRESENT PLACE" which is explana- 
tion information 2075 associated with button F2 is sim- 
ilar to "PRESENT PLACE" which is explanation infor- 
mation 2075 associated with button F3 on screen 2. 
Therefore, when button F2 is operated on screen 2-2 
the display screen handling module shifts the content o 
the display of display panel 2081 from screen 2-2 to 
screen 2-3. 

[0053] When button F1 is operated with screen 
displayed on display panel 2081, the display screen 
handling module notifies a "NORTH" instruction of the 
navigation module. Then, the navigation module chang- 
es the north direction of the map displaying in display 
panel 2081 so as to turn to a predetermined direction of 
display panel 2081 (for instance, upper part). Further, 
when button F3 is operated, the instruction of "DE- 
TAILS" is notified the navigation module. When re- 
ceived, the navigation module makes the map displayed 
on display panel 2081 by using the map data for the de- 
tailed map registered on memory card 210. In addition, 
the navigation module notifies the instruction of "LARGE 
AREA" when button F4 is operated. Then, the naviga- 
tion module makes the map displayed on display panel 
2081 by using the map data for the large area map reg- 
istered on memory card 210. 

[0054] When button F3 is operated and the map data 
on the detailed map which tries to be displayed is not 
registered on memory card 210, the navigation module 
requests the reception of the detailed map data to the 
communication control module. When requested, the 
communication control module establishes the commu- 
nication line between information service center 10 and 
this system, downloads the map data for the detailed 
map requested from the navigation module, and regis- 
ters this on memory card 21 0. And . when the download- 
ing ends, the communication line is cut off automatically. 

(A-5) screen 2-3 



[0055] When button F3 is operated with screen 2 dis- 
played on display panel 2081, display screen handling 
module detects this operation. Then, the screen dis- 
played on display panel 2081 is shifted from screen 2 to 
screen 2-3 which is the operation screen for displaying 
the map in the neighborhood of the present place. 
[0056] Screen 2-3 includes "MAP OPERATION" (but- 
ton F1) "DESTINATION SETTING" (button F2),"INFO." 
(button' F3), and "NAVI. SETTING" (button F4) along 
with the map in the neighborhood of the present place 
as explanation information 2075 on buttons F1-F4. 
[00571 Here : "MAP OPERATION" and "DESTINA- 
TION SETTING" which are explanation information 
2075 associated with button F1 and F2 are similar to 
those which are explanation information 2075 associat- 
ed with buttons F4 and F5 on screen 2. Therefore, when 
button F1 is operated on screen 2-3, the display screen 



handling module shifts the content of the display on dis- 
play panel 2081 from screen 2-3 to screen 2-2. When 
button F2 is operated, the content of the display on dis- 
play panel 2081 is shifted from screen 2-3 to screen 2-1 . 
5 Further, "INFO." and " NAVI. SETTING " which are ex- 
planation information 2075 associated with buttons F3 
and F4 are similar to " NAVI. SETTING" and "INFO." 
which are explanation information 2075 associated with 
button F4 and F2 on screen 0. 
10 Therefore, the display screen handling module shifts the 
content of the display on display panel 2081 from screen 
2-3 to screen 4 when button F3 is operated on screen 
2-3. And, it shifts the content of the display on display 
panel 2081 from screen 2-3 to screen 3 when button F4 
15 is operated. 

[0058] With regard to screen 2-3, the navigation mod- 
ule makes the map in the neighborhood of the present 
place displayed along with explanation information 2075 
by using the present place calculated by the vehicle po- 
20 sition calculation module and the map data registered 
on memory card 210, and displays in display panel 
2081 . Whether the map displayed on display panel 2081 
is the detailed map or the large area map is determined 
according to the content of the setting accepted from the 
25 operator through the operation screen (screen 2-2) for 
the map operation. However, when map data in the 
neighborhood of the present place is not registered on 
memory card 210 though the content of the setting is 
the detailed map, the map in the neighborhood of the 
30 present place is displayed by using the map data for the 
large area map. 

(A-6) screen 3 

35 [0059] When button F2 is operated with screen 0 dis- 
played on display panel 2081 , the display screen han- 
dling module detects this operation. And, the screen dis- 
played on display panel 2081 is shifted from screen 0 to 
screen 3 which is the operation screen to shift to oper- 

40 ation screen for retrieving the information given by in- 
formation service center 10. 

[0060] Screen 3 includes "MAP RENEWAL" (button 
F1 ) to shift to the operation screen for updating the map , 
"LANDMARK" (button F2) to shift to the operation 
45 screen for receiving information on local facilities, 
"TRAFFIC INFO." (button F3) to shift to the operation 
screen for receiving on the traffic information as expla- 
nation information 2075 on buttons F1- F3. 
[0061 ] Well, the display screen handling module noti- 
so fies the navigation module of the instruction of "MAP 
RENEWAL" when button F1 is operated with screen 3 
displayed on display panel 2081. When received, the 
navigation module requests the reception of the map da- 
ta displaying in display panel 2081 to the communication 
55 control module. When received, the communication 
control module establishes the communication line be- 
tween information service center 10 and this system, 
downloads the map data requested from the navigation 
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module, and updates the corresponding map data reg- 
istered on memory card 210 to this downloaded map. 
And, when the downloading ends, the communication 
line is cut off automatically. When the map is not dis- 
played on display panel 2081, the navigation module 5 
can display the selection screen on display panel 2081 
so that the operator can select the map data to be up- 
dated among the corresponding map data registered on 
memory card 210. 

[0062] Further, the display screen handling module 
notifies the navigation module of the instruction of 
"LANDMARK" when button F2 is operated with screen 
3 displayed on display panel 2081 . When received, the 
navigation module requests the reception of the facilities 
information in the neighborhood of the present place to 
the communication control module. The communication 
control module establishes the communication line be- 
tween information service center 10 and this system, 
downloads the information of facilities in the neighbor- 
hood of the present place requested from the navigation 
module, and registers it on memory card 210. And, when 
the downloading ends, the communication line is cut off 
automatically. After that, the navigation module displays 
the map in the neighborhood the present place on dis- 
play panel 2081 with the information of facilities in the 
neighborhood of the present place by using the map da- 
ta stored on memory card 21 0 and the downloaded in- 
formation of facilities. 

[0063] Further, the display screen handling module 
notifies the navigation module of the instruction of 
"TRAFFIC INFORMATION" when button F3 is operated 
with screen 3 displayed on display panel 2081 . When 
received, the navigation module requests the reception 
of the traffic information in the neighborhood of the 
present place calculated by the vehicle position calcu- 
lation module to the communication control module. The 
communication control module establishes the commu- 
nication line between information service center 10 and 
this system, downloads the traffic information in the 
neighborhood of the present place requested from the 
navigation module, and registers it on memory card 21 0. 
And, when the downloading ends, the communication 
line is cut off automatically. After that, the navigation 
module displays the map in the neighborhood the 
present place on display panel 2081 with the traffic in- 
formation in the neighborhood of the present place by 
using the map data stored on memory card 21 0 and the 
downloaded traffic information. 

(A-7) screen 4 

[0064] When button F4 is operated with screen 0 dis- 
played on display panel 2081, display screen handling 
module detects this operation. And, the screen dis- 
played on display panel 2081 is shifted from screen 0 to 
screen 4 which is the operation screen tor doing various 
setting of the registration of member information etc. At 
this time, whether memory card 21 0 is installed on mem- 



ory IF 205, and the installed memory card 210 is avail- 
able to navigation device 20, etc. are confirmed by the 
display screen handling module. And, the screen shifts 
to screen 1 to display the error message without shifting 
to screen 4 when there is a problem. The screen returns 
to screen 0 after screen 1 is displayed on display panel 
2081 for the predetermined time. 
[0065] Screen 4 includes "ICONS" (button F1 ) for set- 
ting the type of facilities to display icon on map, , 
"TRACKING" (button F 2) for setting whether making the 
running tracks for the vehicle displayed, "MEMBER 
SETTING" (button F3) for setting member information 
to receive the information service from information serv- 
ice center 1 0 as explanation information 2075 on button 
F1 - F3 . The operation when various setting is done by 
using this screen 4 will be explained later. 
[0066] When return button 2072 is operated on each 
of the screens shown in Fig. 5, the display screen han- 
dling module detects this operation, and returns the 
screen displayed on display panel 2081 to the previous 
screen. 

[0067] Next, the operation when button F1 is operated 
with screen 2-1 displayed will be explained with refer- 
ence to Fig. 6. 

(B-1) screen 2-1-1 

[0068] When button F1 is operated with screen 2-1 
displayed on display panel 2081 , the display screen 
handling module detects this operation. As a result, the 
screen which is the operation screen for selecting 
whether making the facility set as the destination the 
nearest facility or making the facility the whole country 
facilities is displayed on displays screen 2-1-1 . 
Screen 2-1 -1 includes "NEARBY" (button F1) to set the 
nearest facility as the destination and "CATEGORY" 
(button F2) to set the destination from facilities in the 
whole country as explanation information 2075 on'but- 
tons F1 and F2. 

(B-2) screen 2-1-2 

[0069] When button F1 is operated with screen 2-1-1 
displayed on display panel 2081 , the display screen 
handling module detects this operation, and makes dis- 
play panel 2081 to display screen 2-1 -2 which is the op- 
eration screen to select the type of nearest facility set 
as the destination. The operator can select the desired 
type by using cross key 2073 and decision button 2074 
from among the facility type displayed on screen 2-1-2. 
And : when the desired type is selected, the display 
screen handling module sets the facility of the selected 
type and the facility nearest to the present place calcu- 
lated from the vehicle calculation module as the desti- 
nation. After that, it makes display panel 2081 to display 
screen 2-1-6 which is the operation screen to select the 
condition (toll road priority or ordinary road priority) used 
to search for a recommended route. 
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(B-3)Screen 2-1-3 



[0070] When button F2 is operated with screen 2-1 -1 
displayed on display panel 2081 , the display screen 
handling module detects this operation, and makes dis- 
play panel 2081 to display screen 2-1 -3 which is the op- 
eration screen to select the type of the facility, etc. set 
as the destination. The operator can select the desired 
type by using cross key 2073 and decision button 2074 
from among the facility type displayed on screen 2-1-3. 
And, when the desired type is selected. And, when the 
desired type is selected, screen 2-1-4 which is the op- 
eration screen to select the existence area of the desti- 
nation is displayed on display panel 2081 

(B-4)Screen 2-1-4 

[0071] The operator can select the desired area from 
among the area displayed on screen 2-1-4 by using 
cross key 2073 and decision button 2074. And, when 
the desired area is selected, the display screen handling 
module retrieves information such as facilities which ex- 
ist in this area and facilities which belongs to the type 
selected through screen 2-1-3 displayed immediately 
before in display panel 2081 by using the map data reg- 
istered on memory card 210. And, screen 2-1-5 which 
is operation screen to select the desired facilities etc. 
from among information on the detected facilities, etc. 
is displayed. 



(B-5)Screen 2-1-5 

[0072] The operator can select the desired facility 
from among facilities displayed on screen 2-1-4 by using 
cross key 2073 and decision button 2074. And, when 
the desired facility are selected, the display screen han- 
dling module sets this facility as the destination. After 
that, screen 2-1 -6 is displayed on display panel 2081 . 

(B-6) screen 2-1 -6 

[0073] When button F1 is operated with screen 2-1 -6 
displayed on display panel 2081 , the display screen 
handling module requests the route guidance to the des- 
tination set by using display screen immediately before 
to the navigation module under the condition of the pri- 
ority use of the toll road. On the other hand, when button 
F2 is operated, the display screen handling module re- 
quests the route guidance to the destination set to the 
navigation module under the condition of the priority use 
of the ordinary road. 

[0074] When received, the navigation module re- 
quests the reception of the recommended route from the 
present place to the destination set which the vehicle 
calculation module calculates and the recommended 
route under the priority use for the toll road or the ordi- 
nary road to the communication control module. The 
communication control module establishes the commu- 



nication line between information service center 10 and 
this system, downloads the route data of the recom- 
mended route requested the reception from the naviga- 
tion module and the detailed map data in the neighbor- 
5 hood of the destination, and registers it on memory card 
21 0 And, when the downloading ends , the communica- 
tion line is cut off automatically. After that, the navigation 
module displays the map in the neighborhood of the 
present place on display panel 2081 with the traffic in- 
to formation in the neighborhood of the present place by 
using the map data stored on memory card 21 0 and the 
downloaded route data, and starts the route guidance. 
[0075] Next, the operation when buttons F2-F5 are 
operated with screen 2-1 displayed will be explained 
15 with reference to Fig. 7. 

(C-1) screen 2-1-7 

[0076] When button F2 is operated with screen 2-1 
20 displayed on display panel 2081 , the display screen 
handling module detects this operation, and makes dis- 
play panel 2081 to display screen 2-1 -7 which is the op- 
eration screen to select this destination from among the 
list of the facilities, etc. set as the destination so far re- 
25 corded as the past record in memory card 210. The op- 
erator can select the desired facility from among the fa- 
cilities, etc. displayed on screen 2-1-7 by using cross 
key 2073 and decision button 2074. And, when the de- 
sired facility are selected, the display screen handling 
30 module sets this facility as the destination. After that, 
screen 2-1-6 is displayed on display panel 2081 . 



(C-2) screen 2-1-8 

35 [0077] When button F3 is operated with screen 2-1 
displayed on display panel 2081, the display screen 
handling module detects this operation, and makes dis- 
play panel 2081 to display screen 2-1 -8 which is the op- 
eration screen to select the this destination from among 

40 the list of facilities, etc. recorded for instance as regis- 
tered place in memory card 21 0. The operatorcan select 
the desired facility from among the facilities, etc. dis- 
played on screen 2-1-7 by using cross key 2073 and 
decision button 2074. And, when the desired facility is 

45 selected, the display screen handling module sets this 
facility as the destination. After that, screen 2-1 -6 is dis- 
played on display panel 2081 . 



(C-3) screen 2-1-9 



50 



[0078] When button F5 is operated with screen 2-1 
displayed on display panel 2081 , the display screen 
handling module detects this operation, and makes dis- 
play panel 2081 to display screen 2-1 -9 which is the op- 
55 eration screen to accept the input by the telephone 
number. The operator can input the telephone number 
by sequentially selecting numeral from among the dial 
numeral displayed on screen 2-1-7 by using cross key 
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2073 and decision button 2074. The display screen han- 
dling module sets the address of the telephone corre- 
sponding to this telephone number as the destination. 
After that, screen 2-1-6 is displayed on display panel 
2081. 

[0079] In Fig. 7, when button F4 is operated with 
screen 2-1 displayed on display panel 2081 , the display 
screen handling module" set's fforinstanir^^ 
of his/her own house recorded in memory card 210 as 
the destination. After that, screen 2-1-6 is displayed on 
display panel 2081. Here, screen 2-1-6 is the same as 
screen 2-1-6 of Fig. 6. 

[0080] Next, the operation when buttons F1- F3 are 
operated with screen 4 displayed will be explained with 
reference to Fig. 8. 

(D-1) screen 4-1 

[0081] When button F1 is operated with screen dis- 
played on display panel 2081, display screen handling 
module detects this operation, and makes display panel 
2081 to display screen 4-1 which is the operation screen 
to select the type of facilities to which the icon is dis- 
played when the map is displayed. The operator can se- 
lect the desired type from among the type of facilities 
being displayed on screen 4-1 (the plural types can be 
selected) by using cross key 2073 and decision button 
20. The selected type is registered on memory card 21 0. 
The navigation module examines the facility type of the 
icon display registered on memory card 210, and dis- 
plays the facility type set so as to display the icon on the 
map. 

(D-2) screen 4-2 

[0082] When button F3 is operated with screen 4 dis- 
played on display panel 2081, display screen handling 
module detects this operation, and makes display panel 
2081 to display screen 4-2 which is the operation screen 
to register member information. The operator can input 
the member information by sequentially selecting the 
characters displayed on screen 4-2 by using cross key 
2073 and decision button 2074. The member registra- 
tion module registers this member information on mem- 
ory card 210 as member data 2102. 
[0083] When button F2 is operated with screen 4 dis- 
played on display panel 2081 in Fig. 8, the display 
screen handling module turns on/off the flag indicative 
of the display of the track or non-display registered on 
memory card 210 for instance. The navigation module 
checks this flag registered on memory card 21 0, and de- 
cides whether to display track for the run of the car. 
[0084] Next, the operation when information is down- 
loaded from the information service center 1 0 will be ex- 
plained by using Fig. 8. 



(E-1) screen T1-1 

[0085] The communication control module confirms 
whether member data 2102 is registered on memory 

5 card 210. If not, it notifies the display screen handling 
module of that. When received, the display screen han- 
dling module makes display panel 2081 to display 
screen T1- 1 including the message indicative of that. 
After that, after the predetermined time passes, the 

10 screen of display panel 2081 is returned to the screen . 
displayed just before screen T1 -1 . 

(E-2) screen T1 -2 

15 [0086] The communication control module confirms 
the state of cellular phone 30. If cellular phone 30 is not 
connected, or if the dial is locked or the sending is re- 
stricted even when cellular phone 30 is connected, the 
communication control module notifies the djsplay 
20 screen handling module of that. When received, the dis- 
play screen handling module makes display panel 2081 
to display screen T1 - 2 which includes the message in- 
dicative of that. After that, after the predetermined time 
passes, the screen of display panel 2081 is returned to 
25 the screen displayed immediately before beginning of 
the communication. 

(E-3) screen T1 -3 

30 [0087] The communication control module confirms 
the communication range of cellular phone 30. When 
the cellular phone is out of the communication range, 
the communication control module notifies the display 
screen handling module of that. When received, the dis- 
35 play screen handling module makes display panel 2081 
to display screen T1- 3 which includes the message in- 
dicative of that. After that, after the predetermined time 
passes, the screen of display panel 2081 is returned to 
the screen displayed just before screen T1-3. 

40 

(E-4) screen T1 -4 

[0088] The communication control module controls 
cellular phone 30 and calls the information service cent- 

45 er 1 0 when it is confirmed to be able to call information 
service center 1 0 by the above-mentioned (E-1) - (E-3). 
And, the kind of the information which the operator 
wants to obtain, the condition (the content of the setting) , 
and the member data are sent to information service 

50 center 1 0. Meanwhile, the display screen handling mod- 
ule makes display panel 2081 to display screen T1-4 
which includes the message indicating that the connec- 
tion is under negotiation. 

55 (E-5) screen T1 -5 

[0089] When the communication line between infor- 
mation service center 1 0 and this system can not be es- 
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tablished due to the failure of the member authentication 
or the line congestion, etc., the communication control 
module notifies the display screen handling module of 
that. When received, the display screen handling mod- 
ule makes display panel 2081 to display screen T1- 5 
which includes the message indicative of that. After that, 
after the predetermined time passes, screen T1 -6 is dis- 
played on display panel 2081. 

(E-6) screen T1-6 

[0090] The operator can select to retry through screen 
T1-6 by using cross key 2073 and decision button 207. 
When the retry is selected, the display screen handling 
module informs the communication control module of 
that. When received, the communication control module 
returns to the above-mentioned (E-4) and tries to call 
information service center 1 0. On the other hand, when 
the non-retry is selected, the display screen handling 
module returns the screen of display panel 2081 to the 
screen displayed immediately before beginning of the 
communication. 

(E-7) screen T1 -7 

[0091] When the communication line is established 
between information service center 10 and this system, 
the communication control module notifies the display 
screen handling module of that. When received, the dis- 
play screen handling module makes display panel 2081 
to display screen T1- 7 which includes the message in- 
dicative of that. The communication control module 
sends the request of the reception of the information on 
the route data, the map data, and the traffic data, etc. 
by using the communication line established between 
information service center 10 and this system, and 
downloads the information from information service 
center 10. And, when downloading is completed, the 
communication line is cut off. 

(E-8) screen T1-8 

[0092] 1 When the trouble occurs in the communica- 
tion line between information service center 10 and this 
system and the line is intercepted, the communication 
control module notifies the display screen handling 
module of that. When received, the display screen han- 
dling module makes display panel 2081 to display 
screen T1-8 which includes the message indicative of 
that. After that, after the predetermined time passes, 
screen T1 -6 is displayed on display panel 2081 . 
[0093] Next, information service center 1 0 will be ex- 
plained. 

[0094] Fig. 10 is a function block diagram of informa- 
tion service center 10. 

[0095] As shown in the figure, Information service 
center 10 includes communication part 101 which com- 
municates with other party device through public line 



network 50, information retrieval part 102 which re- 
trieves the information required from navigation device 
20 through communication part 101 , route search part 
103 which searches the route according to the route 
5 search request received from navigation device 20 
through communication part 1 01 , map data base 1 04 in 
which the map data to use for the map display, the route 
display, and the route guidance in navigation device 20 
is registered, route information data base 10 in which 
10 the road data used to search the route is registered, traf- 
fic information management data base 1 06 in which the 
information on traffic trouble due to traffic jam and traffic 
accident, etc. in each road is registered, weather infor- 
mation management data base 107 in which the infor- 
ms mation on running attention such as rain, snows, and 
strong winds in each area is registered, facility informa- 
tion management data base 108 in which the informa- 
tion on facilities is registered, authentication part 109 
which certificates the member information, and member 
20 information management data base 110 in which the 
member information on the user who can use informa- 
tion service center 1 0 is registered. 
[0096] Information service center 10 which has the 
above-mentioned configuration can be constructed on 
25 the computer system which has the general configura- 
tion as shown in Fig. 1 1 , comprising CPU 1 51 , memory 
152, external memory 153 such as a hard disk drive, 
reader 157 which reads data from storage medium 159 
which has the portability such as a CD-ROM or a 
30 DVD-ROM, input device 155 such as a keyboard or a 
mouse, output device 1 56 such as a monitor, communi- 
cation device 154 which communicates through public 
line network 50, and bus 158 which connects these de- 
vice, or the network system constructed by connecting 
35 a plurality of these computer systems by using the net- 
work interface not shown. 

[0097] The program for constructing the above-men- 
tioned information service center 1 0 on such a computer 
system or network system can be taken from storage 

40 medium 159 into memory 152 through reader 157 or 
from external memory 1 53, and can be executed in CPU 
151. Or, this program can be taken into memory 152 
from public line network 50 through communication de- 
vice 1 54 or from the network through the network inter- 

45 face not shown, and can be executed in CPU 151 . 
[0098] Next, the operation of information service cent- 
er 10 which has the above-mentioned configuration will 
be explained. 

[0099] Fig. 1 2 is a flow chart explaining the operation 

50 of information service center 1 0. 

[0100] First of all, communication part 101 establish- 
es the communication line between this navigation de- 
vice 20 and the this communication part 101 when the 
message from navigation device 20 through public line 

55 network 50 is received, and receives the member infor- 
mation. Authentication part 109 certificates by examin- 
ing whether this member information is registered in 
member information management data base 110. And, 



10 



BNSOOCID: <EP 1338865A1 J_> 



19 



EP 1 338 865 A1 



20 



the processing (processing after S2702) advances next 
only when the authentication is established. The com- 
munication line is cut off (S2701) when the authentica- 
tion is not established. 

[01 01 ] Next, communication part 1 01 receives the re- 
quest from navigation device 20, and analyzes the con- 
tent of the request (S2702, S2703). As a result, the re- 
"quest concerned is" notif i ed to route s earc h part 1 03 if it" 
is the route search request. The request concerned is 
notified to information retrieval part 102 if they are re- 
quests (either the map data request, the weather infor- 
mation request, the traffic information request or the fa- 
cility information request) other than the route search. 
[0102] Route search part 103 searches the recom- 
mended route between the departure place (present 
place) included in said route search request and the 
destination (destination set place) by using the Dijkstra 
method, etc. by using route information data base 105 
when the route search request is received from the nav- 
igation device 20 through communication part 101 
(S2704). Then, the data of the recommended route 
searched is sent to navigation device 20 which sends 
said route search request through communication part 
101 (S2705). 

[0103] When the map data request is received from 
the navigation device 20 through communication part 
101, information retrieval part 102 reads the map data 
of the area which includes the area or the point included 
in the request concerned from the map data base 1 04 
(S2706). And. the read map data is sent to navigation 
device 20 which sends said map data request through 
communication part 101 (S2707). 
[0104] Further, when the facility information request 
is received from the navigation device 20 through com- 
munication part 101, information retrieval part 1 02 reads 
the facility information in the vicinity of the point (present 
place) included in the request concerned from facility in- 
formation management data base 108 (S2708). The 
read facilities information is sent to navigation device 20 
which sends said facility information request through 
communication part 101 (S2709). 
[0105] Further, when the traffic information request is 
received from the navigation device 20 through commu- 
nication part 101, information retrieval part 102 reads 
the traffic information in the vicinity of the point (present 
place) included in the request concerned from traffic in- 
formationmanagement data base 1 06 (S271 0) . The traf- 
fic information read is sent to navigation device 20 which 
sends said traffic information request through commu- 
nication part 101 (S2711). 

[0106] One embodiment of the present invention has 
been explained above. 

[01 07] In navigation device 20 of this embodiment: the 
communication line has been established between in- 
formation service center 10 and this system only when 
it is necessary to receive the information (for instance, 
map information used for the map display and route in- 
formation used to guide the route) from the information 



service center 1 0, in order to perform the processing (for 
instance, the route guidance to the destination set by 
the user and map display in the neighborhood of the 
point set by the user) according to the setting given by 
5 the operator. And, when the reception of information 
ends, the communication line has been cut off. There- 
fore, it is possible to prevent the communication line 
from remaining being established with the communica- 
tion not actually done. As a result, the establishment 
10 time of the communication line between information 
service centers 10 can be shortened. 
[0108] According to the present invention, a plurality 
of operation screens are prepared hierarchically to re- 
ceive the setting content from the operator. Thereby, the 
'5 operation screen displayed in display panel 2081 is 
changed according to the content of the operation to 
screen switch buttons (F1 to F5) 2071 by the operator, 
the operation screen under the display, and the layered 
structure. Because each operation screen can be simply 
20 composed by adopting such configuration, the usability 
in the setting or the operation can be improved even 
when the display screen of display panel is made as a 
small, wide screen of about 4.2 inches for instance. 
[0109] In navigation device 20 of this embodiment, 
25 item information 2075 allocated respectively of screen 
switch buttons (F1 -F5) 2071 is displayed on display pan- 
el 2081 according to the way in which the correspond- 
ence relation between screen switch buttons 2071 and 
the item information is made to be understood There- 
to fore, it is possible to understand easily that which oper- 
ation screen is obtained by operating which screen 
switch button 2071 . 

[0110] Further, in navigation device 20 of this embod- 
iment, when the state where neither of screen switch 

35 buttons (F1 - F 5) 2071 is operated continues during the 
fixed time, item information 2075 is assumed to be non- 
display until some operations are newly done. There- 
fore, the usability can be improved even when the dis- 
play screen of display panel is made as a small, wide 

40 screen of about 4.2 inches for instance. 

[0111] The present invention is not limited to the 
above-mentioned embodiment. Further, it is possible to 
change variously within the range of the summary. 
[0112] For instance, although navigation device 20 

45 has cut off the communication line in the above-men- 
tioned embodiment automatically after acquiring the in- 
formation from the information service center 10, it is 
possible to display the message to confirm whether it is 
possible to cut off automatically in display panel 2081, 

50 and cut off automatically when the instruction given from 
the operator through operation button group 207 admits 
cutting off 

[0113] Next, the operation when the communication 
method of cellular phone 30 is a packet communication 
55 method will be explained. The communication method 
which cellular phone 30 adopts as mentioned above is 
judged by communication method judgment part 301 for 
cellular phone IF 30. ' 
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[01 1 4] The communication charge is decided for the 
packet method in proportion to the data amount to com- : 
municate differently from the circuit switching method 
that the communication charge is decided depending on 
time when the line is connected. Therefore, the neces- 
sity for cutting off the line even if the communication 
ends disappears. 

[0115] Even if the communication ends, communica- 
tion control PG 2032 does not cut off the line when the 
communication method judgment part 301 for cellular 
phone IF 204 detects that the communication method 
of cellular phone 30 is the packet communication meth- 
od. For instance, when button F3 is operated on screen 
2-2 of Fig.5 and the map data of the detailed map which 
tries to be displayed is not registered on memory card 
210, the navigation module requests the reception of the 
detailed map data to the communication control module. 
When the communication line is cut off, the communi- 
cation control module establishes the communication 
line between information service center 1 0 and this sys- 
tem, downloads the map data for a detailed map re- 
quested from the navigation module, and registers this 
on memory card 210. And, even when downloading 
ends, the communication line is not cut off for the packet 
communication method. Time (screen T1-4 of Fig.8) to 
establish the connection of the communication line be- 
comes unnecessary when the next communication be- 
gins by doing so, and the response quickens. 
[0116] Further, although the present invention has 
been explained about an example of navigation device 
20, it is not limited to the foregoing detailed description 
thereof. The present invention can be applied also to the 
information terminal such as PDA (Personal Digital As- 
sistance) other than navigation device 20. 
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Claims 

1 . A car navigation system which receives information 
from an information service device (10) by using a 
communication line, comprising a communication 
part (204; 301) which communicates through said 
communication line, a display part (208; 2081), a 
plurality of screen switch buttons (207; 2071), and 
a processing part which accepts setting from an op- 
erator and performs the processing, wherein said 
processing part has: 

a screen change processing means for allow- 
ing the operation screen displayed in said dis- 
play part (208; 2081) to change according to 
the content of the operation on said plural 
screen switch buttons (207; 2071) by the oper- 
ator, the operation screen under the display 
(2081), and the layered structure of said plural 
operation screens, the operation screens to re- 
ceive the setting from the operator being pro- 
vided hierarchically; and 
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a communication control processing means 
which establishes communication line between 
said information service device (10) and this 
system by controlling said communication part 
(204; 301) when it is necessary to receive the 
information from said information service de- 
vice (10) in order to process according to the 
setting given by the operator through each of a 
series of operation screens displayed in said 
display part (208; 2081 ), and cuts off said com- 
munication line after receiving said information. 

The car navigation system according to claim 1 , 
wherein 

said screen change processing means displays the 
confirmation screen in said display part (208; 2081 ) 
to confirm whether said communication line is cut 
off before cutting off said communication line by 
said communication control processing means, and 
when the confirmation of the operator's intention by 
which' said communication line is cut off is obtained 
through said confirmation screen, said communica- 
tion control processing means cuts off said commu- 
nication line. 

The car navigation system according to claim 1 or 
2, wherein 

said screen change processing means displays the 
state of establishment of said communication line 
by said communication control processing means 
in said display part (208; 2081). 

The car navigation system according to any one of 
claims 1 to 3, wherein 

when member information indicative of a qualifica- 
tion necessary to receive information concerned is 
not registered in said car navigation system even 
when it is necessary to receive information from 
said information service device (10), said screen 
change processing means does not perform the 
processing by which the communication line is es- 
tablished between said information service device 
(10) and this system. 

i. The* car navigation system according to any one of 
claims 1 to 4, wherein 

said communication part (204; 301) communicates 
with said information service device (1 0) by using a 
cellular phone (30). 

>. The car navigation system according to any one of 
claims 1 to 5, wherein 

said screen change processing means displays 
item information allocated to each of said plural 
screen switch button (207; 2071) along with the op- 
eration screen concerned in said display part (208; 
2081 ) according to the layered structure of said plu- 
ral operation screens and the operation screen un- 
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24 



der the display (2081 ). when the confirmation of the operator's intention by 

which said communication line is cut off is obtained 

7. The car navigation system according to claim 6, through said confirmation screen, said communica- 

wherein tion control processing means cuts off said commu- 

when the state that said plural screen switch but- 5 nication line, 
tons (207; 2071) are not operated continues longer 

than the predetermined time, said screen change 10. The car navigation system according to claim 8 or 
processing means does not display said item infor-" "~ 9, wherein 

mation until said car navigation system are operat- said screen change processing means displays the 

ed by the operator afterwards. to state of establishment of said communication line 



by said communication control processing means 
in said display part (208; 2081). 



8. A car navigation system which receives information 
from an information service device (10) by using a 
communication line, comprising a communication 
part (204; 301) which communicates through said 
communication line, a display part (208; 2081), a 
plurality of screen switch buttons (207; 2071), and 
a processing part which accepts setting from an op- 
erator and performs the processing, 

wherein said processing part has; 
a screen change processing means for allowing the 
operation screen displayed in said display part 
(208; 2081) to change according to the content of 
the operation on said plural screen switch buttons 
(207; 2071) by the operator the operation screen 
under the display (2081 ), and the layered structure 
of said plural operation screens, the operation 
screens to receive the setting from the operator be- 
ing provided hierarchically, 

a communication method judgement means (301) 
judges whether the communication method in said 
communication part (204; 301 ) is a circuit switching 
method or a packet method, 
a communication control processing means which 
establishes communication line between said infor- 
mation service device (1 0) and this system by con- 
trolling said communication part (204; 301 ) when it 
is necessary to receive the information from said in- 
formation service device (1 0) in order to process ac- 
cording to the setting given by the operator through 
each of a series of operation screens displayed in 
said display part (208; 2081 ), and cuts off said com- 
munication line when it is detected that said com- 
munication method is the circuit switching method 
after said information is received, the communica- 
tion control processing means, or maintains the 
connection of said communication line when detect- 
ed that it is the packet method. 

9. The car navigation system according to claim 8, 
wherein 

when it is detected that said communication method 
is the circuit switching method, said screen change 
processing means displays the confirmation screen 
in said display part (208; 2081) to confirm whether 
said communication line is cut off before cutting off 
said communication line by said communication 
control processing means, and 



11 . The car navigation system according to any one of 
*s claims 8 to 10, wherein 

when member information indicative of a qualifica- 
tion necessary to receive information concerned is 
not registered in said car navigation system even 
when it is necessary to receive information from 
20 said information service device (10), said screen 
change processing means does not perform the 
processing by which the communication line is es- 
tablished between said information service device 
(10) and this system. 

25 

12. The car navigation system according to any one of 
claims 8 to 11 , wherein 

said communication part (204; 301 ) communicates 
with said information service device (1 0) by using a 
30 cellular phone (30). 

13. The car navigation system according to any one of 
claims 8 to 12, wherein 

said screen change processing means displays 
35 item information allocated to each of said plural 
screen switch button (207; 2071) along with the op- 
eration screen concerned in said display part (208; 
2081 ) according to the layered structure of said plu- 
ral operation screens and the operation screen un- 
40 der the display (2081). 

14. The car navigation system according to claim 13, 
wherein 

when the state that said plural screen switch but- 
45 tons (207; 2071 ) are not operated continues longer 
than the predetermined time, said screen change 
processing means does not display said item infor- 
mation until said car navigation system are operat- 
ed by the operator afterwards. 

50 



55 
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FIG. 11 
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